Phylogenetic analysis of substrate-binding subunits in an osmoprotectant system.
Substrate-binding subunits are important components of the solute importation system, known as the osmoprotectant system, which consists of a membrane protein belonging to the ABC superfamily. These molecules recognize specific substrates that have different physiological roles in prokaryotes, i.e., roles that contribute to the survival of these organisms in environments with high concentrations of salt. Using the MEGA software, this study performed a phylogenetic analysis of 431 nucleotide sequences of these subunits, orthologous to each other, collected from the http://www.genome.jp/kegg/ database. This analysis allowed phylogenetic trees to be generated, clearly demonstrating that there was horizontal transfer of some genes through sharing by different organisms. Furthermore, two probable ancestral sequences were generated that showed homology with permeases that transport choline, glycine betaine, and carnitine, which are trimethylamines currently present in various prokaryotes. Therefore, this system probably arose in prokaryotic organisms with the basic function of capturing nutrients, and by performing this basal function and being shared with other organisms, it was fixed in the genome. However, because of prokaryote habitat diversification, this system contributed decisively to the adaptation of these organisms to different environments, especially environments that had a high salt concentration, thus acting as an osmoprotection system, which is how they are currently categorized.